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EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Cells and Genetics, Lesson 7, Parts of Cells. 
Full support, including a ready to teach slideshow, is available online at www.teachtci.com.

Cold and Flu Season

SWAT Those Germs!

Lesson Overview

Everything is covered in germs! So why don’t we get sick all the time?  Discover the SWAT team that protects 
your body and how it works.  

Teacher Prep

1. Print one copy of the reading and notes for each student.
2. [EXTENSION] Prepare a petri dish for each group of students to collect 4 samples.
3. [EXTENSION] Provide each group with three cleaning agents: water, soap and water, or vinegar.

Procedures

1. Have students complete the reading, SWAT Those Germs, and answer the related notebook questions. 
2. [EXTENSION]  Conduct an investigation to determine which cleaning agent is the best: water, soap and 

water, or vinegar.  
• Have students divide a desk or table surface into four quarters. They should leave one-quarter 

unwashed and clean each remaining quarter with one of the agents. 
• After the desk has been cleaned, students take a sample of each quarter to examine bacterial growth. 
• They should draw a conclusion about which cleaning agent worked best. 
• Students then write a report in which they outline the steps they took in the investigation and the 

outcome. 

https://www.teachtci.com/
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A public subway system is home to 
billions of germs, including bacteria, 
viruses, and fungi. People are 
bombarded by germs on the things they 
touch and in the air they breathe, but 
they do not get sick all the time because 
the body has its own defenses. 

Surrounded by Germs
Imagine that you live in a large city and you take the subway to 

school. As you walk down the stairs of the subway station, you hold 

onto the handrail, which is covered with germs that were deposited 

by other hands. The platform is crowded with people, all breathing 

germs into and out of the air. The train arrives and you find a seat, 

which also is germ-covered. You cannot get away from these pesky 

microscopic bacteria, viruses, and fungi. Not all of them are germs—

agents of disease—but those that are germs can make you sick.

Germs have to enter the body before they can cause disease, 

and there are ways to keep them from entering. Germs on the 

handrail and train seat are kept out by an outer barrier of skin. 

Hairs and mucus in your nose trap airborne germs so that they can 

be sneezed out of your body. If any get into your airways, you can 

cough them out.

Skin, nose, and airways are your body’s first line of defense 

against germs. But what happens if the germs get into your body 

through a cut in your skin or make it past your nose hairs? You 

don’t have to worry—your body has a second line of defense.

READING FURTHER

SWAT Those Germs!
Look out! Germs are EVERYWHERE. If our eyes could magnify tiny objects like a 
microscope can, we would see how disgustingly covered with germs the world is. But 
wait—if everything is covered in germs, why don’t we get sick all the time? 
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The job of macrophages is to engulf 
and destroy foreign particles in the 
body. This macrophage has engulfed 
several germs by endocytosis. Once 
inside the macrophage, the germs will 
be destroyed.

Macrophages engulf and destroy 
anything that is foreign to the body in 
a process called endocytosis.

The SWAT Team
Each of us has something like a SWAT team working inside 

the body to kill germs that make it past the first line of defense. 

A SWAT team, short for Special Weapons and Tactics, is a group 

that is trained to deal with risky situations. Instead of soldiers, your 

SWAT team is made of different kinds of cells, each with its own 

weapons and tactics for fighting germs. These cells are part of 

your immune system, which is made up of specialized blood cells. 

How might your SWAT team members battle the germy 

invaders? Suppose you had a cut on the hand you used to hold the 

subway handrail, and germs were able to sneak into your body. 

Your body is now the host for germs to grow and reproduce. 

As the germs multiply, an army of macrophages is called into 

action. Macrophages are members of the SWAT team that attack all 

foreign materials entering the body. The macrophages recognize that 

germs are not part of you, and they gobble up the invaders like tiny, 

hungry monsters. Their weapon and tactic is endocytosis, the method 

many cells use to engulf substances and bring them inside the cell. 

Once the germ is taken inside the macrophage, it is destroyed.

While the macrophage attack is going on, your finger may be 

getting warm and red. This happens because cells in your finger 

that are damaged by the invading germs release a substance 

that causes blood vessels to leak their fluid into the surrounding 

tissues. The fluid causes your finger to swell and makes the 

infected area warm and red. Heat and swelling help to slow down 

the germ invasion. You may notice pus forming at the invasion site 

in your finger. Pus is mostly made from dead cells, the casualties 

of war. It shows that your SWAT team is battling the infection. 

If any germs escape from the macrophage attack and spread to 

other parts of your body, the next line of defense is ready to take 

over the fight. Those SWAT members have been waiting patiently.

Germs

Macrophage

Macrophages Attack Germs by Endocytosis



Several kinds of specialized cells fight 
germs. Dendritic cells labeled with 
specific antigens from the germs they 
engulf alert helper T cells about the 
invasion. The helper T cells cause B 
cells to make antibodies that target 
this specific kind of germ. Memory T 
cells and B cells are made so that the 
body can respond quickly if this kind of 
germ ever invades again.

Calling for Backup
While the macrophage battle is going on, three other members 

of your SWAT team are gearing up—dendritic cells, T cells, and B 

cells. Each of these members has a different job. How does each 

member use its weapons and tactics in battle?

All cells have identity tags, called antigens, which are mainly 

proteins found on the outside of their cell membranes. Although 

viruses aren’t alive, they too have antigens in their surface. Anti-

gens on germs can help other cells to identify what kind of germ it 

is. After a dendritic cell eats up a germ, it sticks the germ’s antigens 

onto itself. The dendritic cell uses this to tell the other SWAT team 

members, “Hey, look out for germs that looks like this!”

Dendritic cells specifically alert another SWAT member, called 

a helper T cell, that your body has been invaded by that specific 

kind of germ. Helper T cells then signal B cells to make antibodies 

against that antigen. Antibodies are immune system structures that 

attack germs with specific antigens. There are millions of different 

kinds of antibodies, each one with a different target. Antibodies 

are so specific because each kind of antibody has a unique binding 

shape that combines with an exact antigen shape like a specific key 

fits into a lock. You can think of the antibodies as the drones of the 

SWAT team. They search out the germs with matching antigens, 

lock onto them, and mark them for destruction by T cells.

When the war ends, most T cells and B cells die and are 

cleared away by macrophages. However, a few become memory 

cells, the final members of the SWAT team. If your body is invaded 

again by the same kind of germ, memory T cells will remember 

them and attack. Memory B cells will recognize the germ’s antigen 

and quickly make antibodies. You develop immunity against a 

kind of germ when your body makes memory cells in response 

to a first attack by that germ. In this way, you can gain protection 

against that germ for a longer amount of time, often many years. 

Bacteria Bacteria
Dendritic cell Helper T Cell Helper T Cell B Cell B Cell

Antibodies

A dendritic cell alerts a helper T cell to 
an invasion by showing an antigen of 
the chewed up bacteria it caught

The now activated helper 
T cell goes on to activate 
a B cell.

Activated B cells produce 
antibodies that recognize the 
antigen and mark that specific 
bacteria for destruction.
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Vaccines protect you against certain 
diseases. A shot of a vaccine contains 
dead or weakened germs that display 
antigens. Your B cells make antibodies 
against these antigens. Memory T and 
memory B cells stay in your body in 
case the same kind of germ tries to 
attack again.

Boot Camp
Can you develop immunity to a disease without ever 

getting sick from the disease? Yes, you can. Medical 

researchers have produced vaccines against many germs. 

A vaccine is a preparation of either dead or weak-

ened germs that produces immunity in the body. You 

have probably been vaccinated against diseases such as 

measles, mumps, chicken pox, polio, and maybe human 

papillomavirus. If you have up to date vaccines, you are 

now immune to those diseases. You won’t get them 

even if the germs that cause them attack your body. 

Why not?

Think of a vaccine as creating a boot camp where 

the T and B cells in your SWAT team get training in 

fighting off the specific germ in the vaccine. Although 

the germs in a vaccine can no longer cause disease, 

they still have antigens that T cells recognize. After 

you get the shot, your T cells practice their tactic of 

recognizing the antigens in the vaccine. B cells practice 

making antibodies against the antigens, and both T cells 

and B cells become memory cells. While these memory 

cells are around, you never get the disease that the vaccine 

protects against. However, some vaccines require booster shots 

because the memory cells will eventually die in your body and they 

need to be remade. 

Vaccines can protect more than just the person who gets the 

shot. In a community, germs spread from person to person, but 

they cause disease only in individuals who do not have immunity. 

If enough people get vaccinated against a germ and become 

immune to it, the path of infection becomes blocked and the germ 

cannot spread to people who cannot get the vaccine—including 

certain people who are very young, very old, or very weak. These 

people without immunity can be protected even though their 

SWAT teams have not been called into action and have not made 

antibodies. This indirect immunity, which occurs when the vaccina-

tion of a portion of a population provides protection for individuals 

who have not been vaccinated, is called herd immunity.

You share your world with germs of all kinds that live in the 

air and on surfaces in busy places such as subway stations and 

schools. And yet, you rarely get sick. You can thank your SWAT 

team for keeping you healthy. It is well-trained and ready to battle 

any germs that attack your body. ◆
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1. What do germs need to do before they can cause disease? What is the first step the human body 
takes in preventing this?

2. If germs succeed in entering the body, what happens next?

3. How do vaccines help the body fight germs?

N O T E B O O K
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